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2Overview
This is a thesis investigation in 3 phases, integrateing wayfinding system into 
streetscapes by effective spatial planning and environmental communication, 
aiming to improve public transit and pedestrian mobility. Considering streets as 
one of the major sites of city life, they play a critical role in the process of daily 
information flow and communication. This entire thesis tests the possibility of 
adding a new layer into streetscapes as both a city infrastructure and a method 
to raise people’s awareness towards a certain site. 
3Site
Grand Central Terminal located in Midtown Manhattan 
is a historic mixed-use transportation hub, functioning as 
both destination and transfer points for a variety of public 
transportation users. There are two main study areas: a quarter-
mile radius square and half-mile radius square from the Grand 
Central Terminal. Studying these two layers could help better 
understand how to improve the pedestrian environment of 
transportation hub neighborhood. 
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5Phase 1 Investigation
Finding the problem
6Abstract
Relying on New York City’s efficient public transit system, 1.5 million 
commuters rush into Manhattan every weekday and double the island’s 
population. Transportation hubs are critical links within this great network. 
In phase 1, the investigation will seek to focus on what kind of surrounding 
context could be beneficial to a transportation hub; and how to build it?  
First there needs to be an understanding of how a transportation hub works 
as a node within a city transportation system, especially train stations. A 
probe into the site to study the site specificity needs to be competed in 
order to understand problems and potentials. The main finding of phase 1 
is trying to answer what parts of the Grand Central Terminal neighborhood 
need to be improved and how to improve them?  
7Introduction Methods
The investigation in phase 1 includes 3 part:
1.Studying the Manhattan public transit system and Grand Central Terminal 
catchment area.
2. Understanding Grand Central Terminal history and current issues in order 
to find out which part of the surrounding neighborhood could be improved.
3. Site specificity and spatial qualities.
1. Literature review: Grand Central Terminal history, walkable neighborhood, 
transit-oriented development.
2. Modeling (3D+physical)
3. Mapping: Transit catchment and destinations
8I. TRANSIT FUNCTION ANALYSIS
TRANSPORTATION SYSTEM IN MANHATTAN
9Data source: Is a Half-Mile Circle the Right Standard for TODs?
by Erick Guerra and Robert Cervero
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GRAND CENTRAL TERMINAL TIMELINE
Metlife Building 
19621903-1913 1930 1967 1976
Was designated 
a New York City 
Landmark
First constructed Multiple programs inside: An art gallery, 
an art school, a newsreel movie theater, 
a rail history museum, and innumerable 
temporary exhibitions.
On the National 
Register of 
Historic Places
II. SITE SPECIFITY
Fig. 1 Fig. 2 Fig. 3
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One Vanderbilt, a mixed-Use 
skyscraper for office and commercial 
use.
2016-20201994 Now
Redevelopment by the firms 
of LaSalle Partners and 
Williams Jackson Ewing .
New York destination: restaurants, retails 
and markets.
Lower level dining concourse: 5 exquisite 
restaurants and cocktail lounges. 
Grand Central Market: 20 casual eateries. 
Concourse: 50 retail shops. 
Fig. 4 Fig. 5
1976
On the National 
Register of 
Historic Places
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PROBLEMS THE NEIGHBORHOOD FACING:
1. Acute overcrowding: 
Grand Central was designed for a traffic flow of about 75,000, but now there are 10-12 times 
that many people in a day.
2. “dead” neighborhood: 
No other destinations within the 2-block radius. As Kelsey Campbell-Dollaghan points out in 
her article for Fast Co.Design, “the area is in danger of becoming an auxiliary neighborhood to 
Times Square, full of hotels and chain restaurants.” 
TRAFFIC FLOW DURING A WEEK
RETAIL OCUPATION BY CATEGARY
C5: central commercial district with 
continuous retail frontage intended 
for offices and retail establishments 
that serve the entire metropolitan 
region.
C6: Corporate headquarters, large 
hotels ,  department stores and 
entertainment facilities in high-rise 
mixed buildings are permitted in C6 
districts.
ZONING
3. Way-finding difficulty: 
Similar streets within high density built environment make people lose their sense of direction and 
get lost in this "concrete jungle".
4. Disconnected view:
No visual connection between the inside of the landmark and outside streetscape. 
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MIXED USE CONDITION INSIDE GRAND CENTRAL TERMINAL
Ground Level Plan Lower Level Plan
Balcony Level Plan
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WALKING EXPERIENCE ABSTRACTION
Can't see the outside/inside...
Which entrance/exit should I choose?
So much traffic everywhere...All streets looks the same...
Which way should I take?
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HOW CAN WE IMPROVE?
I can see the outside/insideIt's a safe and pleasant place to walk.The streetscapes are all special!
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ENTRANCE PHENOMENA
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20
ONE BLOCK RADIUS MODEL
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The main finding of phase 1 is answering the question: what part of the 
transportation hub neighborhood need to be improved and how to improve 
it?  
1. Based on some literature reviews, a good transportation hub should be 
efficient, reliable and user friendly. Since Midtown Manhattan already has 
an efficient and reliable public transit system, this study will focus on what 
kind of surrounding context could be beneficial to a transportation hub and 
how to build it?  The conclusion is a walkable and high-density mixed-use 
neighborhood. 
2. Grand Central Terminal is a historic landmark in New York City: by researching 
its history and understanding its current issues, I can have a general idea 
about it’s role within surrounding neighborhood and the whole city -- a mixed-
use transportation hub functions as both destination and transfer points for 
a variety of transportation users. Researching on the neighborhood’s future 
development, There could be more and more tall buildings built around the 
terminal, including a mixed-use office building, One Vanderbilt; thus, the 
neighborhood is facing an increasing traffic flow for both pedestrian and 
vehiculars.
3. By studying on how subways, buses and railways work together in this 
neighborhood, within the context of New York’s public transit system, the 
layer of transportation force and circulation flow could become clearer. Also 
by studying about the train station catchment area,  two main study areas 
are determined: quarter-mile radius square and half-mile radius square.For 
the next step, the investigation will look through all destinations and walking 
routes within these 2 areas. Continuing with the next steps, and studying 
deeper within these areaswill clarify thr two layers of surrounding context of 
Grand Central Terminal.
4. Finally, looking  into the site in detail and finding out site specificity, in order 
to understand the problems and its potential. While analyzing the surrounding 
conditions, mainly four problems were found: acute overcrowding, “dead” 
neighborhood within a 2-block radius, wayfinding difficulty, and no visual 
connection between the inside of the landmark and outside streetscapes. 
Conflicting to the efficient public transit system, those poor walking 
experiences become limitations for the neighborhood. A conceptual diagram 
abstract will include the walking experiences from Grand Central Terminal 
to different destinations, pointing out these limitations and coming up with 
several conceptual solutions. Those solutions will be the main proposals for 
the neighborhood improvements. Based on those findings, the previous 
question about what parts of the transportation hub neighborhood need to 
be improved could be answered: the pedestrian environment, and how to 
improve it;  to make the streetscapes and traffic system more walkable, so in 
other words, pedestrian friendly. 
For the next steps, phase 2 will continue to investigate the relationship 
between transportation hub and its surrounding neighborhoods. First studying 
case studies about walkable neighborhood streetscapes and wayfinding 
systems.  Also, investigate the site deeper on detailed land use, pedestrian 
traffic flow, different destinations, activities and peak hours. Then develop a 
series of prototypes for a walkable neighborhood focusing on streetscape 
improvements and pedestrian friendly traffic system.
Findings + Conclusions
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Assessment
The overall feedback from the review focuses on challenging the idea that 
the transitional space between interior and exterior can be improved. It may 
be too limited a study if the focus is on the interface of exterior and interior, 
and the project may become an architectural solution instead of a landscape 
solution.
Suggestions from critics are as following:
1. Think about a larger transition by taking on more territory around the hub 
as the threshold between the transportation hub and different destinations.
2.Think about alternatives such as how to get stronger clues from the 
transportation hub, using the streetscapes or maybe wayfinding systems. 
3. Think about the common forces that people awho are rriving and exiting in 
waves, and study their behavior patterns.
Based on the feedback and what has been learned from the site, the range 
of site and the original proposal will be adjusted. Perhaps, looking into the 
larger context of the transportation hub and thinking more about a larger 
urban connection in order to answer the question about what parts of the 
transportation hub’s neighborhoods need to be improved and how to improve 
them?  For case studies, instead of looking for  architectural transitional spaces, 
phase 2 will look at walkable neighborhood streetscapes and wayfinding 
landscapes.
24
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Phase 2 Investigation
Wayfinding Toolkit & Site Analysis
26
Abstract
Based on analysis of phase 1, the following investigation will determine how 
to integrate a wayfinding system into streetscapes in order to help improve 
the pedestrian environment for public transit.
In phase 2, the study will propose an adequate investigation on wayfinding 
issues within public transportation hub’s catchment. The main question is 
how to find out the hidden logic behind a city system and apply wayfinding 
toolkits into this organization. The main finding is a systematic method 
for a neighborhood wayfinding design, including spatial planning and 
environmental communication. Other findings include case studies on 
streetscapes design and environmental graphic design, and a draft critical 
site selection and street condition documentation.
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Introduction Methods
In this phase, the investigation could be divided into 3 parts:
1. Understanding wayfinding issues. This part is a general research on 
wayfinding issues, including wayfinding process, wayfinding design and 
wayfinding tools through a literature review.  
2. Case studies about wayfinding strategies and environmental 
communication.
3. Site analysis including general site analysis and specific needs based on 
four groups of users: tourists; commuters; shoppers and people using space 
for daily recreation. Some detailed documentation in several critical sites are 
studied in order to understand the scale, material, potentials and limitations.
1. Literature review: The wayfinding Handbook, Wayfinding, people, signs, and 
architecture, Wayfinding designing and implementing graphic navigational 
systems, The image of the city
2. Mapping: Site analysis
3. Case studies
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I. UNDERSTANDING WAYFINDING ISSUE
Wayfinding Definition: 1. Wayfinding is spatial problem solving. (Arther and Passini)
2. Wayfinding denotes the professional practice of designing and implementing systems for navigating buildings and outdoor 
spaces. (Mollerup, 2013)
Paper map Smart phone Signage Asking for direction Landmark
Wayfinding Process
Wayfinding Tools
Decision making Decision executing Information processing
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Wayfinding Design
4 Principles Efficient, accessible, safe, spatially attractive
2 Aspects
Spatial Planning Environmental Communication
LegibilityMovement Pattern ReadabilitySpatial Organization
Decision making Decision executing Information processing
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Urban Form Typologies
Spatial Planning
Paths Nodes Districts Edges Landmarks
5 Key Features of City Image
Rome
1 mi
10 min walking 
range from center
New York Paris Dubai Sacramento
Linear Rectangular Redial Redial-ring Irregular
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4 Wayfinding Strategies: Mental Maps/Frameworks
Circulation System Typologies
Connector
Case Study
Strategies Districts Landmarks Streets
Linear
Axial
Grid HierachicalCentral
Boston’s Brigham and 
Women’s Hospital
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Environmental Communication Environmental Communication is a design issue. It is responsible for providing users with the information 
necessary to solve their wayfinding problems. (Arther and Passini)
2 Criteria Legibility Readability
The ease with which information is able 
to be perceived.  (Arther and Passini)
Coherent common design cues:
color, typography, shape, logo, material, 
nomenclature
Distinct Well-organized SimpleContinuous
Solutions
Streetscape
Mental picture/map
The ease with which information is able 
to be understood.  (Arther and Passini)
Paving Planting Street furniture Signage Art installation Light
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Walk! New York: Existing wayfinding system
II. CASE STUDIES
Boston’s Brigham and Women’s Hospital
4 Planning Strategies
Connector Districts
Landmarks Streets
Fig. 6
Fig. 7
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Walk! New York: Existing wayfinding system
”heads up” disk-maps 
Walk! Philadelpha
Beacon
Locator
Directional
Focus map
Overview map
Fig. 8
Fig. 9
Fig. 7
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BOULES ROSES      Montréal (Québec), CanadaPITT STREET MALL         Sydney SUBWAY MAP ON THE SIDEWALK      Soho, NY
Fig. 10 Fig. 11 Fig. 12 Fig. 13
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BOULES ROSES      Montréal (Québec), Canada
Fig. 14 Fig. 15
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Landmark Chicago Intersection, Reborn With 76K Square Feet of Vinyl Talk To: Torino parla chiaro  by Gabriele Marchi
Fig. 16 Fig. 17 Fig. 18 Fig. 19
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SIDEWALK PLANTING        by Helen Taylor
Fig. 20 Fig. 21 Fig. 22
Talk To: Torino parla chiaro  by Gabriele Marchi
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III. SITE ANAYLYSIS
Use streetscape to mark walking route along the street and
visualize mental map in the physical world.
TOURISTS
Familiar AmblingUnfamiliar vs vsHave a specific destination
COMMUTERS DAILY RECREATION SHOPPERS
Walk NYC
Street grid form
Similar tall buildings and streetscape.
Signages systems seprate from each other
ObstaclesOpportunitiesEXISTING 
WAYFINDING
SITUATION
SOLUTION
OUTCOME
Spatial Planning Environmental Communication
Planning Strategies*4
Large scale Organization Streetscape design
Destinations Urban fabricRoutes Range
Based on users’ activity 
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Data source: Is a Half-Mile Circle the Right Standard for TODs?
by Erick Guerra and Robert Cervero
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TRANSPORTATION SYSTEM & SUBWAY RIDERSHIP
2. General Site Analysis
44
Pedestrian count
HIGH
LOW
10 Min public transport range 
from 3 transportation hubs
GCT
TIMES SQ
PENN STATION
45
ZONING MAP
C1-C6: low density to high density (FAR). (FAR is the ratio 
of total building floor area to the area of its zoning lot.)
M1-M3: light to heavy industrial areas
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3. Users & planning strategies
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COMMUTRTS
Working destination map: c5+c6+m1+m2+m3 zoning Commuters route
Working destination+school+pedestrian count
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DAILY RECREATION
Recreation space
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BROADWAY
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Shopping map
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4. Existing Conditions
Road width Sidewalk width
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Bike lane & bike share stations 
Protected bicycle lane
Convential bicycle lane
Shared lane
Signed route Fig. 23
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6th Ave
7th Ave
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The main finding in phase 2 is building a systematic method 
to apply wayfinding theory into urban context, which means 
finding out the hidden logic behind city systems and testing 
streetscape wayfinding toolkits within this organization. 
The spatial planning approaches and wayfinding strategies 
restructure the neighborhood into different layers. In order 
to develop different walking experiences for different users 
with different travel modes and wayfinding needs, different 
wayfinding strategies should be used, which leads to different 
parts of the streetscapes design. This phase build up 4 larger 
scale organizations for those 4 groups of people based on their 
destinations, routes and ranges.  For tourists, use 5 loops to 
connect all attractions within the neighborhood. Similarly, for 
people using space for daily recreation, highlight several major 
routes connecting city recreational spaces. For commuters, use 
street strategy focusing on their daily routes. For shoppers, 
choose 5th Ave and Broadway as connector in order to cover 
most of shopping districts within the neighborhood.
Next steps will look into site specific conditions, including 
dimension, material, street elements in order to test the 
possibilities and limitations on the site. Then apply those 
streetscape wayfinding toolkits into these 4 systems at a much 
more detailed level.
Findings + Conclusions
TOURISTS
COMMUTERS
SHOPPERS
DAILY
RECREATION
SPATIAL PLANNING ENVIRONMENTAL COMMUNICATION
OUTCOMELarge scale organization
Streetscape designConditions Wayfinding strategies
Connector
Districts
Landmarks
Landmarks
Streets
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Assessment
1. Understand the problem: what is in need? The city itself is not giving enough 
clues or opportunities to clearly see where to go, and this thesis is going to 
solve this problem at the level of the streetscapes.
2. Think about the site: is it only about Grand Central Terminal or may it apply 
to the whole city? The answer is the Grand Central Terminal is one typical and 
critical part of public transit system. The catchment of Grand Central Terminal 
is a suitable site for investigating and testing wayfinding problems and could 
definitely benefit from it; and these strategies and toolkits could be applied to 
other places and cities.
3. What exactly is the propose/design? There has been much research and 
analyses but have not started testing yet.  Starting test those toolkits on the 
site, may give some inspirations from those case studies.
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Phase 3 Testing
Typologies and testing
60
Abstract
Based on phase 2’s general analysis and spatial planning, the following 
investigation focuses on environmental communication: how to apply a 
detailed level streetscape wayfinding toolkits into these four systems.
In phase 3, this study attempts to apply wayfinding theories and analysis into 
streetscape level through a series of design typologies. The main findings are 
an overall design logic, typologies and two implement testings. Two detailed 
design sites located within the walking distance, from west down the 42nd 
Street from the Grand Central Terminal, including the intersection of 5th Ave 
and 42nd Street and the Broadway Pedestrian Mall at Times Square. Both 
a physical model and rhino model were used to test the possibilities and 
limitations as well as site identities.
61
Introduction Methods
In this phase, the investigation is divided into 4 parts:
1. Looking into Midtown Manhattan street conditions including dimension, 
material, streetscape elements and adjacent building facades in order to test 
the possibilities and limitations on the site. 
2. Developing a overall design logic for streetscape elements , including 
graphic design logic and street furniture design logic.
3. Developing a series of street element wayfinding typologies for different 
site conditions and users.
4. Detailed design on two sites in order to test how to apply those typologies 
on sites and how those systems work together. Sites include the intersection 
of 5th Ave and 42nd Street and the Broadway Pedestrian Mall at Times 
Square.
1. Physical modeling
2. 3D modeling in rhino
3. Diagramming
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I. MAJOR REALM
Based on the street conditions, the major realm 
of wayfinding elements is determined to be the 
linear space within 1.5’-6’ wide furnishing zone 
and 5-8’ wide bike lane.
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II. DESIGN LOGIC
Attrctions system
Transportation system
Pedestrian Street
Urban public space
Distance symbol
1. Graphic design: color coding + simple symbols
2. Street furniture design: Unified appereance, bright color belt-shaped metal system
64
III. STREET WAYFINDING TYPOLOGIES
65
IV. DETAILED DESIGN TESTING The intersection of 5th Ave and 42nd Street
66
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Broadway Pedestrian Mall at Times Square
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The main finding in phase 3 is a systematic solution to apply streetscape 
wayfinding toolkits into four large scale systems at a detailed level. This 
solution includes 4 steps:
1. Based on the street conditions, the major realm of wayfinding elements is 
determined to be the linear space within 1.5’-6’ wide furnishing zone and 5-8’ 
wide bike lane.
2. The overall design logic for streetscape elements include two aspects: 
graphic design logic and street furniture design logic. In terms of graphic 
design, color coding and symbols are used to show different destinations, 
means of transportation, and distance. In terms of furniture design, all street 
furniture including benches, lights, bus stations and subway entrances were 
integrated into a bright color belt-shaped metal system in order to provide a 
holistic and identical streetscape and continuous wayfinding experience.
3. Develop a series of typologies for the belt-shaped street elements based on 
different site conditions and users.
4. Then the study take two sites located within the walking distance towards 
west along 42nd Street from the Grand Central Terminal, and test how to apply 
those typologies on site and how those systems work together. Sites include 
the intersection of 5th Ave and 42nd Street and the Broadway Pedestrian Mall 
at Times Square. For the intersection of 5th Ave and 42nd Street, which is a 
critical node of attractions system, the design shows how to direct pedestrians 
to their destinations, including the New York Public Library, Bryant Park, the bus 
station and subway entrance by paving and other elements in the intesection.
For the Broadway Pedestrian Mall at Times Square the system becomes thicker, 
occupying the whole pedestrian street (plaza). As one of the busiest pedestrian 
plazas in the world, the design tested how wayfinding elements not only 
indicate this pedestrian street, from the gateway and the other side of Times 
Square, can be the carrier and catalyst for better shopping experiences and 
flexible programs. Also, by picking a color from the pavement and expanding 
it into  an identical color of the whole plaza, the design shows attitude to the 
existing context.
Findings + Conclusions
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PHASE 3
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Assessment
Firstly, during the final presentation, it is hard to articulate the whole story 
from the beginning until the end, especially when people are more interested 
in the details about decision making. Maybe a storyboard is a good way to 
represent walking experience.
Secondly, different people may have different wayfinding experiences and 
needs, so the design process is always about making compromises and trying 
to find a balance between bold and conserved, and  simple and complicated. 
Maybe a better solution is to come up with several scenarios for discussion. 
Also combining the daily utility function with wayfinding function is an effective 
way to take advantage of the limited sidewalk space and dazzling information 
happens on the streets.
Thirdly, their should be a lot of possibilities to take advantage of the bike lane 
system.
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Overall Assessment
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Final Conclusions
This thesis starts from idea of improving the transportation hub neighborhood. 
To begin with, a good transportation hub should be efficient, reliable, user 
friendly and accessible. How could this study benefit the public transit system 
in Midtown Manhattan, which is already efficient and reliable? Based on 
examining the walking experience within those homogeneous tall buildings 
and streetscapes, which could be quite confusing, a wayfinding system could 
be the answer. From a landscape architect’s point of view, the street itself 
has the opportunity to provide clues for a more walkable and accessible 
neighborhood.
Based on this background and investigation, the thesis topic is integrating 
the wayfinding system into the streetscape, aiming to improve public transit 
and pedestrian mobility. According to literature reviews on wayfinding theory, 
the wayfinding design process can be divided into two parts: spatial planning 
and environmental communication.  This thesis considers finding systematic 
methods, applying wayfinding theories into city streetscapes.
In terms of spatial planning, which means finding the hidden logic behind the 
city’s organization for a city scale level, this investigation developed 4 systems 
for 4 groups of users: tourists, commuters, shoppers, and people in their daily 
recreational activities. These systems help guide people from Grand Central 
Terminal to their destinations via different routes. In terms of environmental 
communication, this investigation tries to implement the spatial planning into 
a streetscape level through an overall design logic, street wayfinding element 
typologies and two detailed design tests. 
Considering streets as one of the major sites of city life, they play a critical role 
in the process of daily information flow and communication. This entire thesis 
tests the possibility of adding a new layer into the streetscape as both a city 
infrastructure and a method to raise people’s awareness towards a certain site. 
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Final Assessment
Looking back to this entire thesis investigation, issues related to the public 
realm show many  possibilities as well as limitations. 
For this thesis topic, it is quite challenging to find an effective way to take 
advantage of the limited sidewalk spaces and work within dazzling information 
about streets: different individuals may have different wayfinding experiences 
and needs, and hold different attitudes; the design process makes compromises 
to find a balance between the bold and the conservative, the simple and the 
complicated; and what is already determined and what could be flexible. If 
there is a reason to return to this thesis topic, it would be better to pursue 
alternative scenarios to expand, to diminish, or to discover future ranges of 
sites.
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